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(54) HOLLOW YARN MEMBRANE FILTER 

(57)Abstract: 

PURPOSE: To enhance backwash efficiency, filtering 
properties and draining properties of backwash liquid 
due to bubble spouting by inserting a lineal supporting 
component into the inside of non-bundling end of hollow 
yarn membrane turned up in U-shape, fixing the said 
component to the bundling section and giving an 
adequate slack uniformly to the hollow yarn membrane. 
CONSTITUTION: A numbdr of hollow yarn membranes 2 
such as polyethylene base and the like are turned up in 
U-shape with each end facing upward and bundled, the 
base of which is seal-fixed with adhesive to form the seal 
section 3. A lineal supporting component 4 is inserted 
inside of the U-shape of non- bundling end turned up in 
U-shape, and both ends of the said supporting 

component 4 are supported with the supporting frame 5 to be fixed to the seal section 3. The 
supporting component 4 is fixed to the supporting frame 5 in a way of creating a slack in the 
range of 1 W5% against the whole length of hollow yarn membrane except the sealing section 
3. By the said arrangement, gas and bubbles are led sufficiently into the module without 
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Specification 



L Title of Invention: HOLLOW FIBER MEMBRANE FILTER 



Claims 



(1) In a hollow fiber membrane filter, a plural- 
ity of hollow fiber membranes are turned up into 
a U-shape with both ends facing in the same 
direction, bundled, and fixed with a sealant in a 



module base part, and a lineal supporting com- 
ponent is inserted inside the U-shape of the 
non-bundled ends turned up in a U-shape, and 
both ends of the supporting component are sup- 
ported by a supporting frame that is fixed to the 
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base section, 

this is a hollow fiber membrane filter in 
which the hollow fiber membrane is adjusted so 
that it has 1-5% slack formed in it 

(2) The hollow fiber membrane filter recited in 
Claim I wherein the slack formed in the hollow 
fiber membrane is 2-4%. 

(3) The hollow fiber membrane filter recited in 
Claims 1 and 2 wherein the module is a plastic 
comprising two or more atoms selected from 
carbon, hydrogen, and oxygen atoms. 

3. Detailed Description of the Invention 
Technical Field of the Invention 

This invention relates to hollow fiber 
membrane filters useful for precision filtration, 
ultra filtration, and reverse osmosis filters. 

Technical Background of the Invention and As- 
sociated Problems 

Hollow fiber membranes have minute ring 
shapes in cross section, and are widely Used in a 
variety of membrane separation devices because 
they can be made so that the membrane surface 
area in the unit volume is large and because they 
have a high degree of pressure resistance. 

However, in these types of hollow fiber 
membranes, filter performance declines has the 
fine particles that are subject to treatment adere 
and coagulate on the surface of the filter, and the 
recovery (discharge from the treatment device), 
of these fine particles that have additionally ad- 
hered on the filter surface has not been ade- 
quate. 

Thus, when these circumstances arise, the 
so-called backwashing method is used wherein a 
gas or liquid is introduced from the inside of the 
hollow fiber membrane and expelled from the 
inside of the filter surface to the outside and the 
liquid in the container housing the hollow fiber 
membranes is stirred and shaken, thereby re- 
moving the fine particles adhering to the filter 
surface. 



Figure 2 shows a prior art example of a 
hollow fiber membrane filter 1 which is a struc- 
ture in which each of one end only of a plurality 
of hollow fiber membranes 2 is bundled and 
bound together. Examples are known such as 
the example shown in Figure 3 in which a plu- 
rality of hollow fiber membranes 2 are gathered 
and fixed at both ends, or as in the version 
shown in Figure 4 in which a plurality of hollow 
fiber membranes 2 are bent up into a U-shape so 
that both ends face in the same direction, are 
bundled, and are fixed. 

Furthermore, filtration methods of hollow 
fiber membrane filters include the external 
pressure method in which the liquid to be 
treated is introduced from the outside of the 
hollow fiber membrane and discharged inside of 
the hollow fiber membrane as filtrate, or the 
internal method in which the liquid to be treated 
is introduced from the inside of the hollow fiber 
membrane and discharged outside of the hollow 
fiber membrane as filtrate. However, from the 
given the mechanical strength of the hollow fi- 
ber membrane and other factors, filtration using 
the external pressure method is becoming more 
common. 

Since the hollow fiber membrane filter 
shown in Figure 2 has only one end of the hol- 
low fiber membrane fixed while the other end 
remains free, it is easy for the filtrate to be in- 
troduced into the interior of the hollow fiber 
membrane, and thus the filter has superior 
backwashing characteristics. Nevertheless, it 
is defective because the fibers become tangled 
and the soundness of the membrane declines. 
Moreover, the filter suffers from a lack of flexi- 
bility and is inferior in terms of mechanical 
strength since, from a structural point of view, 
the materials that can be used are limited to 
strong materials. 

Moreover, although the hollow fiber mem- 
brane shown in Figure 3 is superior in terms of 
mechanical strength and membrane soundness 
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because both ends of the hollow fiber membrane 
are bound, it is defective in terms of backwash- 
ing characterstics. 

Moreover, the hollow fiber membrane filter 
shown in Figure 4 has less strength than the fil- 
ter shown in Figure 2 because both ends of the 
plurality of hollow fiber membranes 2 are bent 
into a U-shape and bundled in the same direc- 
tion. Therefore, it has the advantage of allow- 
ing the use of flexible materials. Also, since 
the non-bundled bent back hollow fiber mem- 
brane is not fixed, it has the advantage of pre- 
serving the backwashing characteristics of the 
hollow fiber membrane filter shown in Figure 3. 

Table i summarizes the characteristics of 
the (a) hollow fiber membrane filter shown in 
Figure 2; (b) the hollow fiber membrane filter 
shown in Figure 3; and (c) the hollow fiber 
membrane filter shown in Figure 4. 





(a) 


(b) 


(c) 


No. of Bundled 
Locations 


1 


2 


3 


Filtration 
Method 


External 
Pressure Type 


External 
Pressure 
Type 


Internal 
Type 


External 
Type 


Backwashing 
Ability 


Good 


Fair 


Fair 


Good 


Mechanical 
J Strength 


Poor 


Good 


Fair 


Good 



In other words, of these three types of filters, 
type (c) excels. 

Nevertheless, although this type of hollow 
fiber membrane filter has a variety of advan- 
tages, the type (c) filter is more apt to have the 
disadvantage of fiber tangling since the bent 
back non-bundled ends of the hollow fiber 
membrane are not fixed. Moreover, since both 
ends of the plurality of hollow fiber membranes 
are bundled in the same direction, it is difficult 
for fluids to be completely introduced into the 
interior of the module. Therefore, this portion 
of the liquid is not sufficiently stirred and 

Patent Publication 62-144712 



shaken, with the result that the full effect of 
backwashing to remove fine particles adhering 
to the membrane surface, as in the previ- 
ously-described method, is not obtained. 

Goal of the Invention 

The inventors have conducted numerous 
experiments to resolve these shortcomings in the 
prior art, and have developed a method to suffi- 
ciently stir and shake the liquid in the interior of 
the module, in a module that sufficiently intro- 
duces gas and air into the module without com- 
promising membrane soundness by imparting an 
even amount of slack to the hollow fiber mem- 
brane through which a lineal support part is in- 
serted and fixed relative to the bundled area on 
the inside of the non-bundled end of the 
U-shaped bent back hollow fiber membrane 
module. 

The hollow fiber membrane filter of this 
invention based on this approach is intended to 
offer highly effective backwashing by the jetting 
of bubbles, as well as superior filtering capa- 
cities and discharge of backwash liquid. 

Summary of the Invention 

Thus, in a hollow fiber membrane filter, a 
plurality of hollow fiber membranes are turned 
up into a U-shape with both ends of facing in 
the same direction, bundled, and fixed with a 
sealant in a module base part, and a lineal sup- 
porting component is inserted through the 
U-shape of the non-bundled ends turned up in a 
U-shape, and both ends of the supporting com- 
ponent are supported by a supporting frame that 
is fixed to the base section, this invention is a 
hollow fiber membrane filter in which the hol- 
low fiber membrane is adjusted so that it has 
1-5% slack formed in it, thereby enhancing the 
backwahing efficiency by the jetting of bubbles 
and improving filtration characteristics and the 
discharge of backwashing liquid. 



Embodiment of the Invention 

The following embodiment of the invention 
will be described with reference to the drawings. 

Figure 1 (a) is an elevation of an embodi- 
ment of the invention and Figure I (b) is a side 
view of the same. 

In these drawings, I indicates the hollow 
fiber module, and the plurality of hollow fiber 
membranes 2 of this hollow fiber membrane 
module 1 are made of polyethylene, which are 
bent back and bundled into a U-shape wherin 
both ends face upward, and this base part is 
fixed with an adhesive sealant 3 is the sealed 
area that is fixed with an adhesive. A lineal 
support part 4 is inserted inside the non-bundled 
bent back U-shaped hollow fiber membrane 
module 1 . The lineal support part 4 is inserted 
through the U-shaped hollow fiber membrane 2 
non-bundled end that is bent back in a U-shape 
of the hollow fiber membrane module, and this 
support part 4 is fixed relative to the sealed part 
3 by the support frame 5 that supports both of its 
ends. 

The support part 4 is fixed relative to the 
support frame 5 to impart slack of 1-5% of the 
total length, not including the sealed part 3, and 
preferrably within a range of 2-4%. 

Table 2 summarizes the relationship be- 
tween fiber slack in the embodiment and module 
characteristics. Note that the slack in the 
comparitive example in this table is 0%, which 
is to say that a lineal support part is inserted 
through the U-shaped bent back non-bundled 
farthest end, completely restraining movement 
of the non-bundled end in order to show a com- 
parison with the present invention. 

(Remainder below intentionally left blank) 



Table 2 



Fiber Slack M 


0% 


1% 


3% 


5% 


Treatment Charac- 
teristics *2 


i 


ZO 


5-6 


S-6 


Backwash ing 
Efficiency *3 


Fur 


Fsir 


Excellent 


Excellent 


Membrane Sound- 
ness *4 


Excellent 


Excellent 


Excellent 


Excellent 



* I : Fiber slack length is expressed as a per- 
centage of total length. 

*2: Comparison of the quantity of suspended 
particles that can be supplemented within 
the specified differential pressure. 

*3: Comparison of the quantity of suspended 
particles that can be peeled by backwash- 
ing versus total supplemented suspended 
particles expressed as a percentage. 

*4: According to visual inspection. 

As indicated by the results in table 2, a 5-6 
fold increase in operating time can be achieved 
versus the comparitive example for treatment of 
liquids having the same concentration. There- 
fore, a larger quantity of liquid can be treated at 
the same operating pressure differential. Note 
that when the hollow fiber slack is 5%, a small 
amount of tangling of the hollow fibers is ob- 
servable, therefore indicating that the best 
amount of slack of the hollow fibers is 2-4%. 

When the hollow fiber membrane module 
of this invention is used for the treatment in 
atomic power facility effluents, used hollow fi- 
ber membrane filters can be incinerated if the 
entire hollow fiber membrane module, including 
the support rods, is made of plastic comprising 2 
or more atoms selected from carbon, hydrogen, 
or oxygen, making it possible to reduce the 
amount of radioactive waste. 



Effect of the Invention 

As illustrated by this comparitive example, 
the hollow fiber membrane filter of this inven- 
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tion has a lineal support part that imparts the 
desired amount of slack to the plurality of hol- 
low fiber membranes, thereby affording superior 
filtration characteristics, backwashing efficiency 
through the jetting of bubbles, and discharge of 
backwashing liquid, as well as mainting excel- 
lent membrane soundness. 

Thus, in comparison with the prior art, the 
hollow fiber membrane filter of this invention 
can not only increase the amount of material 
that can be filtered in each cycle and extend the 
length of operating time. It also extends the 
service life of the hollow fiber membrane itself. 

4. Brief Description of the Drawings 

Figure I (a) is a front elevation of an em- 
bodiment of this invention. Figure 2(b) is a side 
view of an embodiment of this invention. Fig- 
ures 2, 3, and 4 are cross-sectional views out- 
lining the structure of a prior art hollow fiber 
membrane filter. 



1 Hollow fiber membrane module 

2 Hollow fiber membrane 

3 Sealed part 

4 Support part 

5 Support frame 
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